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Abstract 

The present invention relates to an optical disk recording/reproducing apparatus and 
method wherein any recording errors can be prevented by variably adjusting the recording speed 
of an optical disk recording/reproducing apparatus or temporarily delaying the recording process 
in a case where a buffer underrun phenomenon occurs due to an abrupt reduction in an process 
speed of a host system. 

The data recording method using the optical disk recording/reproducing apparatus 
comprises the steps of assigning an amount of data remaining in a buffer to a plurality of 
addresses, and sending a notification signal to a microcomputer whenever the amount of data 
deviated from a predetermined value assigned to each address; turning off a laser power and 
increasing or decreasing a spindle motor speed so that a recording speed can be varied according 
to the notification signal, and then resuming a recording process after the speed becomes stable; 
and interrupting the recording process if a certain period of time lapses after the amount of data 
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in the buffer becomes less than the lowest value, whereby the recording speed can be variably 
adjusted according to a data transfer rate of a host system, and a buffer underrun phenomenon 
can also be prevented. 



Representative Figure 

Fig. 2 



SPECIFICATION 



Brief Description on the Drawings 

Fig. 1 is a block diagram of a conventional optical disk recording/reproducing apparatus; 
Fig. 2 is a block diagram of an optical disk recording/reproducing apparatus according to 
the present invention; 

Fig. 3 is a block diagram of a buffer checker according to the present invention; and 
Fig. 4 is a flow-chart showing a data recording method of the present invention. 
^Reference numerals on main portions of the drawings* 
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1 1 : pickup device 

13: error signal generating unit 

15: servo signal processing unit 

17: audio signal processing unit 

19: microcomputer 

21: interface unit 

23: data modulating unit 

25, 26: motors 

28: multi-comparator 



Detailed Description of the Invention 
Object of the Invention 

Technical Field to Which the Invention Belongs and Prior Art 

The present invention relates to an optical disk recording/reproducing apparatus wherein 
any recording process interruption can be prevented by variably adjusting in advance a recording 
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speed or by delaying a recording process so that a buffer underrun phenomenon would not be 
produced while the recording process is performed. 

As shown in Fig. 1, a conventional optical disk recording/reproducing apparatus 
comprises a pickup device 11 for reading or recording data from or into an optical disk 10; a 
signal generating unit 12 for shaping output data from the pickup device 11 and generating an 
REC parameter signal, an RF EFM signal and an ATIP sync signal; an error signal generating 
unit 13 for generating focus and tracking error signals based on the output data from the pickup 
device 1 1; a servo signal processing unit 15 for generating a servo signal based on output signal 
from the error signal generating unit 13; a digital signal processing unit 16 for decoding the servo 
signal from the servo signal processing unit 15 and outputting a servo control signal, and for 
decoding the EFM signal from the signal generating unit 12 and outputting the decoded signal; 
an audio signal processing unit 17 for converting the decoded EFM signal outputted from the 
digital signal processing unit 16 into an audio signal; a code conversion unit 18 for decoding the 
ATIP sync signal from the signal generating unit 12 and outputting the decoded signal, and for 
encoding and decoding a composite image signal and outputting the image signal; a driving unit 
14 for receiving the servo signal from the servo processing unit 15, the servo control signal from 
the digital processing unit 16 and the decoded ATIP sync signal from the code conversion unit 
18 and driving a motor 25 so as to rotate the optical disk 10 and for driving a motor 26 so that the 
pickup device 1 1 can be moved to perform focusing and tracking process of the pickup device 
11; a microcomputer 19 for receiving the REC parameter signal from the signal generating unit 
12 and the servo signal from the servo signal processing unit 15, and outputting the recording 
control signal, thereby controlling a system; a buffer 22 for receiving data from a host 20 via an 
interface 21 in response to instructions issued from the microcomputer 19 and outputting the data 
to an encoder of the code conversion unit 18; a data modulating unit 23 for modulating the 
composite image signal encoded by the code conversion unit 1 8 into recording data; and a power 
adjusting unit 24 for adjusting power for a laser such that the data from the data modulating unit 
23 can be recorded onto the optical disk 10 through the optical pickup device 11 in response to 
the recording control signal from the microcomputer 19. 

At the operation of conventional optical disk recording/reproducing apparatus constructed 
as mentioned above, in case of reading the contents recorded on the disk, the driving unit 14 
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drives the optical pickup unit 1 1 to read the data from the optical disk 1 0, which are then sent to 
the signal generating unit 12. 

The signal generating unit 12 performs shaping operation of the data. This shaped data 
are sent to the digital signal processing unit 16 in which the data are converted into the EFM 
signal and the EFM signal is then decoded to produce 8-bit data. If the decoded data includes 
audio data, it is transmitted to the audio signal processing unit 17 to produce sounds. Otherwise, 
the decoded data is transmitted to a decoder of the code conversion unit 18 for decoding the data 
to produce ROM data. 

Further, the optical pickup device 11 provides the error generating unit 13 with an error 
signal contained in the data read from the optical disk 10. The signal transmitted to the error 
generating unit 13 is then inputted into the servo signal processing unit 15 which allows the 
pickup device 1 1 to control various disturbing factors occurring at the time of accessing the disk. 

On the other hand, in case of recording the data on the optical disk 10, the data, which is 
transmitted from the host 20 to the buffer 22 via the interface 21 under the control of the 
microcomputer 19, is encoded into the EFM signal by the encoder of the code conversion unit 24. 

Then, the encoded EFM signal is transmitted to the optical pickup device 11 via the data 
modulating unit 23 and the power adjusting unit 24, and then recorded on the optical disk 10. 

At this stage, in order to maintain the optimal recording environment, the servo signal 
processing unit 15 sends various kinds of the control signals to the code conversion unit 18, the 
data modulating unit 23 and the microcomputer 19. The microcomputer 19 adjusts the power 
for the laser in response to the received control signal. 

Furthermore, the microcomputer 19 identifies whether any data exists in the buffer 22. 
If any data exists in the buffer 22, the microprocessor causes the data to be recorded onto the 
optical disk 10. Otherwise, the microcomputer 19 turns the laser power off and issues an error 
message to the host 20. 

However, the conventional optical disk recording and reproducing apparatus always 
performs the recording of the data at a constant recording speed when recording the data onto the 
optical disk 10. Thus, if a user selects a faster recording mode, all the data would be 
transmitted at a higher rate, and the host system would also load the data to be recorded onto the 
buffer at a rate corresponding to a higher transmission speed of the data. Also, since the 
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conventional optical disk recording/reproducing apparatus performs a real-time recording process, 
the laser power should not be turned off once the recording process begins. This means that 
turning off the laser could lead to damage the disk. 

However, the data transmission speed of either the host system or a hard disk driver often 
becomes slow temporarily, which may cause the recording speed of the optical disk 
recording/reproducing apparatus to be unsatisfying. In such a case, it leads to a phenomenon of 
"Buffer Underrun" meaning that the inner buffer of the optical disk recording/reproducing 
apparatus remains empty. Then, the microcomputer turns the laser power off, and transmits an 
error message to the host computer. Thus, the recording process is stopped, leaving the disk 
damaged or destroyed. Therefore, all data recorded thus far will be lost. 

Problems to be Solved by the Invention 

Accordingly, the present invention is designed to solve the problem of the prior art. An 
object of the present invention is to provide an optical disk recording/reproducing apparatus 
and method wherein any recording errors can be prevented by adjusting a recording speed of 
the optical disk recording and reproducing apparatus or temporarily delaying a recording 
process in a case where a buffer underrun phenomenon occurs due to an abrupt reduction in an 
process speed of a host system. 

Constitution and Operation of the Invention 

According to an aspect of the present invention for achieving the above object, there is 
provided a data recording method using an optical disk recording/reproducing apparatus, 
comprising the steps of assigning an amount of data remaining in a buffer to a plurality of 
addresses, and sending a notification signal to a microcomputer when the amount of data 
deviates from a predetermined value assigned to each address; turning off a laser power in 
response to the notification signal and then resuming a recording process if the amount of data is 
greater than the lowest predetermined value within a predetermined time period; and interrupting 
the recording process if a certain period of time lapses after the amount of data in the buffer 
becomes less than the lowest value, whereby the recording speed can be variably adjusted 
according to a data transfer rate of a host system and a buffer underrun phenomenon can also be 
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prevented. 

According to another aspect of the present invention, there is provided a data recording 
method using an optical disk recording/reproducing apparatus, comprising the steps of sending a 
notification signal to a microcomputer when an amount of data in a buffer becomes less than the 
lowest predetermined value; resuming a recording process if the amount of data is recovered 
above the lowest predetermined value within a certain period of time after turning off a laser 
power in response to the notification signal, and interrupting the recording process if a certain 
period of time lapses after the amount of data in the buffer becomes less than the lowest 
predetermined value. 

According to a further aspect of the present invention for achieving the aforesaid object, 
there are an optical disk recording/reproducing apparatus, comprising a buffer; and a buffer 
checker for identifying an amount of data remaining in the buffer notifying a microcomputer 
when the amount of data becomes less than the lowest predetermined value. 

Hereinafter, preferred embodiments of the present invention will be explained with 
reference to the accompanying drawings. 

Fig. 2 shows a block diagram of an optical disk recording/reproducing apparatus 
according to the present invention. 

As shown in Fig. 2, the present invention is configured such that a buffer checker 27 for 
identifying an amount of data remaining in a buffer 22 used in the conventional optical disk 
recording/reproducing apparatus is connected to the buffer 22. 

The other components of the present invention are identical with those of the 
conventional optical disk recording/reproducing apparatus, and like elements having the same 
functions are denoted as reference numerals. Therefore, the detailed description thereof will be 
omitted. The buffer checker 27 is configured as shown in Fig. 3. 

Namely, the buffer checker 27 comprises a multi-comparator 28, which generates a 
control signal for increasing or decreasing a recording speed based on the comparison of an 
address pointing to the most significant address for the data in the buffer 22 and the recording 
speed for the optical disk, or a control signal for stopping the drive of the laser power adjusting 
unit 24 when the host computer 20 is not properly operated. 

The control signal from the multi-comparator 28 is sent to the microcomputer 19. When 
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receiving the control signal, the microcomputer 19 functions to adjust a speed of a motor 25 
through the servo signal processing unit 15 and the drive unit 14 so that the recording speed is 
controlled or the laser power for the pickup device 1 1 is turned off by the laser power adjusting 
unit 24. 

A process of controlling the data recording speed, based on the comparison in the 
multi-comparator 28 between the recording speed and the amount of data remaining in the buffer 
22, will be described with reference to the flowchart of Fig. 4. 

In the preferred embodiment, Smax shown in the flowchart denotes the highest normal 
recording speed; Smax/2 and Smax/4 denote 1/2 and 1/4 of the speed Smax, respectively; and Yl, 
Y2 and Y3 denote 80%, 40% and 20% of a total amount of data connected to a buffer 22, 
respectively, which can be stored in the buffer. 

First, the initialization is made such that the recording speed inputted from the buffer 
checker 27 to the microcomputer 19 is set as a normal state of Smaxl and the amount of data in 
the buffer 22 is set to be greater than Yl (S101). 

Such an initialization is taken in consideration of the fact that the most significant address 
for the data in the buffer, which indicates the amount of data in the buffer 22, is always kept 
greater than Yl at the speed of Smax, when the host system properly transmits the data to the 
buffer 22. That is, the initialization is made as a normal recording state. Thereafter, the 
microcomputer 19 checks whether the amount of data is less than Yl, in order to check whether 
the data transfer rate is lowered due to unexpected situations and the amount of data occupied in 
the buffer becomes less than a predetermined value (S 102). 

If the amount of data is greater than Yl, the steps following step SI 01 is executed. If 
the amount of data is less than Yl, the microcomputer 19 temporarily turns the laser power off 
and reduces the speed of the spindle motor 25 so as to reduce the recording speed to Smax/2. 
Then, after the speed of the spindle motor becomes stable, the recording process is resumed 
(SI 03). 

After the motor speed is recovered, the microcomputer 19 checks whether the amount of 
data in the buffer is greater than Yl (SI 04). 

If the amount of data is greater than Yl, the recording speed is increased to Smax in the 
same manner as above (SI 05). Then, it returns to the step following step S101, and the 
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recording process resumed at the recording speed of Smax. However, if the data transfer rate is 
not recovered and the amount of data is less than Yl, it is checked in a next step SI 06 whether 
the amount of data is less than Y2. If the amount of data is less than Y2, it is returned to step 
SI 03. If the amount of data is less than Y2, the laser power is turned off and the speed of the 
motor 25 is decreased such that the recording speed is reduced to Smax/4 corresponding to the 
lowest speed in the preferred embodiment (SI 07), and then the recording process is resumed. 

Subsequently, it is checked whether the data transfer rate of the host system is recovered 
and the amount of data is increased to a value greater than Y2 (SI 08). If the amount of data is 
greater than Y2, the laser power is turned off and the speed of the motor 25 is increased, thus, the 
recording speed is increased to Smax/2 (S109). Then, it is returned to the step following step 
S103 and the recording process is simultaneously resumed. 

If the amount of data is not greater than Y2 in step SI 08, next step SI 10 checks whether 
the amount of data is less than Y3 and corresponds to the lowest state. If the amount of data is 
not less than Y3, it is returned to the step following step SI 07. If the amount of data is less than 
Y3, the microcomputer 19 causes the spindle motor to rotate while the laser power is turned off 
for a certain period of time. Then, if the amount of data still remains less than Y3 even after the 
certain period of time, it is regarded that the buffer underrun phenomenon has occurred due to an 
abnormal condition of the host system. Accordingly, the recording interruption is taken as the 
corresponding measures. 

According to the optical disk data recording method of the preferred embodiment, since 
the recording speed can be variably adjusted in accordance with the data transfer rate of the host 
system, the recording error such as the buffer underrun phenomenon can be prevented without a 
significant reduction in the recording speed. 

In the preferred embodiment of the present invention, an address associated with the 
interrupted recording process is stored in PMA (Program Memory Area) so that it may be 
possible to conduct an additional recording process for other areas subsequent to a specific area 
in which only the data currently operated are corrupted. Therefore, although the data currently 
recorded in the specific area is corrupted, the other areas subsequent to the specific area can be 
used for the additional recording of the data. 

This preferred embodiment is configured to prevent the buffer underrun phenomenon by 
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variably adjusting the recording speed according to the amount of data remaining in the buffer. 
On the other hand, according to another preferred embodiment, if the amount of data remaining 
in the buffer is small enough to cause dangerous conditions, the data transfer rate of the host 
system is checked in a state where the recording speed remains unchanged but the laser power is 
turned off. Then, if a normal data transfer rate is recovered within a certain period of time, the 
interrupted recording process is immediately resumed. Further, if the data is still not transferred 
even after the certain period of time, the microcomputer performs the same measures as 
mentioned above. 

Effect of the Invention 

According to the optical disk recording/reproducing apparatus and method of the present 
invention as described above, the amount of data remaining in the buffer is checked and then the 
recording speed etc. are adjusted in accordance with the checked amount of data. Thus, the 
recording process can be controlled so that the recording speed is variably adjusted according to 
the data transfer rate of the host system or the recording process would be temporarily delayed. 
Therefore, there is an advantage in that the buffer underrun phenomenon can be avoided, 
preventing the disk from being destroyed or damaged. 

(57) Claims 

1. A data recording method using an optical disk recording/reproducing apparatus, 
comprising the steps of: 

assigning an amount of data remaining in a buffer to a plurality of addresses, and sending 
a notification signal to a microcomputer whenever the amount of data deviates from a 
predetermined value assigned to each address; 

turning off a laser power and increasing or decreasing a spindle motor speed so that a 
recording speed can be varied according to the notification signal, and then resuming a recording 
process after the speed becomes stable; and 

interrupting the recording process if a certain period of time lapses after the amount of 
data in the buffer becomes less than the lowest value, 
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whereby the recording speed can be variably adjusted according to a data transfer rate of 
a host system and a buffer underrun phenomenon can also be prevented. 

2. The method as claimed in Claim 1, wherein the recording speed is adjusted to half the 
current speed or double the current speed whenever the amount of data deviates from the 
predetermined value. 

3. The method as claimed in Claim 1, further comprising the step of storing an address 
associated with the interrupted recording process into a PMA. 

4. A data recording method using an optical disk recording/reproducing apparatus, 
comprising the steps of: 

sending a notification signal to a microcomputer when an amount of data in a buffer 
becomes less than the lowest predetermined value; 

resuming a recording process if the amount of data is recovered above the lowest 
predetermined value within a certain period of time after turning off a laser power in response to 
the notification signal, and 

interrupting the recording process if a certain period of time lapses after the amount of 
data in the buffer becomes less than the lowest predetermined value. 

5. An optical disk recording/reproducing apparatus, comprising: 
a buffer; and 

a buffer checker for identifying an amount of data remaining in the buffer notifying a 
microcomputer when the amount of data becomes less than the lowest predetermined value. 
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Fig. 1 
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(DmWi* ^Kfr-T -5 WJ ; Wflr-S-«r36£i - 5 J: 5 CtS-^/i'f^ W u— * — (28) -cm 
±IE-e/u^ = ^ * — (28) (Dfflfflim '#fi-^-f = v (19) (ciH p> jfx, (19) 

»± r osjwfft^A* ^nst if— jtfflUH&sas (15) xt^rettSfu (14) &ii c 

IMP&|S(24)«:iICTtfs> ? T in) <du— if^y — <DiEib£^ii: £-tt5 <fc 5 

;£$§i^ <ZV< y7rf*y*- (27) Tfa^jg^^.^^ y77 (22) |c» otv^ r"— 
^Jfc^/u^-a^i — * — (28) iJttSEt-CIB»36SS:IW» , f"5^fe^ov^-cia 4 

Lfc 9 .Sraax/2 £ Smax/4 Ittil^tl Smax <D 1/2 1/4 cDjg^Sr^ Lfc >b 

Ot?fcSo *Lt, Yl \1ts<y7Tft\Z-fe%toZfonZ>^Pf-*r~- ?A*P<D 80%, Y2 fi 
40%, Y3 ft 20%$r^bfct^-e$?5o 

3fei" . /<y77fiy*- (27) ^^^^3^(19) CA^3 ISfikjS&X tf'* 5/ 7 
7" (22)l*l<75-r — ? M&jElgftffiiX h Z> Smaxl, Yl EAilcHSUJHffc-*- 5 (S101) o 

^ftte. b isXT-'^ifijEHtlZ?— 9-&'*V7t (22) iZfc&-ttUT&]g. Smax T* 
y<y^T (22)tH<DT — *&X^&/<v7Tlzh%^—?<DM±GL&i&i&(T Kl/ 

» 

(S102) o 

Yl ^T-Cfcttixtf, S101 ISPgO&Cl/i'— "r—?m& Yl KTT'fctitf^^ 
= ^(19)(ibfib < If^y — Sr^Do-C^ tT^ — ^ — (25)OiIS£r^3l 



KIM & CHANG 



tf-^r = ^aftzfmmftM&nffl-rz) (sio3)„ 

* 

±.X*thZ>ti*X 5 2>>£r^ y^t5 (S104). 

Yl ^±Tfc*lfilffii£0>«fc 0 #IrI— ^-CflB«ii&£' Smax (d^P^fc 
8KS105K S101 ffcPgO&tCl/l— ^LTSnaxSE»3£arCI5»«:?fBHU fiiSiSft 

5 75^5^$:^ ^ Lt, Y2 WTT?*JtJxf* S103 Sfil^u— Y2 J^T"C 

ftSr*^Jfi0!Kc*5lt**<£JK*B-?*)S Smax/4 l^^TS cfc 5 I- fB^£?? 
^-T^)(S07) o 

if 5 J&>Sr^i y * LT (S108K Y2 Sl±1?1btlt£ls—9 t '**7 — &$JoXX\?> K/l^ 
— ^ — (25)O^Sr*8j£$*'CIBfild£«* > Sraax/2 K_Bf 1n& (S109) , S103 g^O 

S108 mmx^r — Y2 £LL-efttf*U3. -fc^ZfeOgkreKSllO)-?^— 

Jtfct8"T?S>* Y3 £ilT-e*>«*»if It Y3 ^TT'&tmtt* S107 IfcpgW 

* 
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Ol!aigc{4ji*nE»*S'Brfi6'5C J: 5 PMA (Program Memory Area) K#£ i&^flslfcj&S't'Br 

\ ... ■ _ 

(57)it*<D^ia 
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KIM 8c CHANG 

2? • SB T5ffFife»* Wi«r 



m 1 



10 

I 1 } 



M 



t 



25 



P/U 




1 



J 



t 



24 



12' 



14 



■f 
13 



t 



19 



23 



a— K 



18 



1 



— 1 15 



22 

4- 



16 

4- 



7i- 



t 



21 



7 — 

20 

1 

17 



-1- 



HI 2 






i3 



Multi 
Comparator 

Up/Down 



mom* 



/j-COM 



-2- 




.CZED 



-3- 



(51)o|nt. CI. 6 


(19) CH&ei^oH§(KR) 

(12) g^H^51Sfi(A) 

(1D s^hbs 


^1998-028125 


G11B 27 /36 


(43) 


19981*0711 15SJ 


(21) 


^1996-047114 




(22) gSlgW 


1996^10321^ 




(71) gaei 






(72) I£g# 


AHS^gAI ggS? 20 




(74) CH£IS! 


EhS? ^iii 68-34 




&Atg? : Sim 







(54) gq^3 D\m7u&sxi 91 3si im^m 



&2? 



s i^ssi gp^3£i ?i^g, sci^a ^i^iH^sae msskm atoms iim^t: grgoii wmuioii yot 

at aiojEige oisai^s ^bwoi ggsm oi QioiEigoi ^ aot^im om Qtoiaoii §M6^ e 

3121, £>oi gammon cagi g !0)7H mo|e heisi ^asi-oi imm 

S ?HISKH A|>rgi£j QIOIS S^SEOil & 3 81-0! ?I^*£E« Jm»J»- eAIOil fcflffl BH6!* 0llgf6>£E^ SI 

§21 sun 2iO. 



JE2 



l 



£ 2fe S &§2I gP^asj }|^XH£8S*I2| M^£ 



£38 £ WW SI 31 21 M§*£ 



* £22j ^fi ¥MOil CHSh SS2I 



10 : ci^a 

12 : £!^£|g¥ 

14 : ?§¥ 

16 : QX\m ^JS^I2.| 
18 : 

20 : 1^1 

22 : mm 

24 : Hf£j£S¥ 

27 : UflH 



11 : g^a 



13 : Wia^S £BS 



15 : AtS 6!£»EI 



17 : 2P2 38SI 



19 : OKHB 



21 : ejaaioi^i 



23 : 3WBI0IEI- 



25,26 : SEI 



28 : B EI SfflaiOIQ 



ex o/ s^y 

S? — 1 — 7 —r 



S tgg IQ^a 2I^XHgJg*|£ 1\mm SgHH mm ECUS (Buffer Underrun)0| Bf«8rXI SE^ AhSOII ^£5i 

annu D\mm xiaAi34 ^i^geAhEHM ov&8t£4& sci^a ui^xh^sxi ai s-ci^asi :>i^grgjoii set 2010. 



sasi 

QIOIEH 
ATIP g 

(i5)a. 
gi p 

HlOlfc!* 
SAIOIl" 



sa^a ^i^xH^sxife £ ioii £ais tihsf vol » a^adojs qioieib sjoisoidiu »qa3<io)s 
i :?i*»fe MBdiji, fe^i »«i8i(ii)a..ft«aoia» 9 est eta rec maom ^sa. rf efm 6!§ nan 

3l4JM-««»fe 6!ffi««¥<12)». §519(11)21 •^QIOIEfOII e^»« 55H^ SI S^ltl 0iiat!£B £S 
«ia««¥(13)» t #31 <Hia4B«¥(13)2| BqQIOIEtB'tifiSiastOI A101S 6!^B tt4J»fc /HO)S 4!'aa2l¥ 

/das aa*(i5)si aiois ^^b paaotoi aioim xnoi<yms i^o, <ymas¥d2)2i efm 
cissskm ©^mb awe fc!s»a¥(i6)a, m\ axis- *!£Ma¥(i6)oiiAi p^se efm 202*6! 
asfe 2Q2 aa¥(i7)a. ^fi««¥d2)2i atip e^^iis aaawoi e^sm «i»s» &m.m H!2 

238101 B§^te 3Ee*¥(18)2K AICHS Ma¥(15)2| AlOiS £!ft. PXie Xia¥(1S)2| A1CMM 

I g 3£S&¥.(18)2| P2S9 ATIP §:i^lll S§Sg*0|> SPA3(i)^f SJ25i*£^ £9(25)6 ?6B3I- 

&j\ asiadDsi S5)j!i m^sm ^sskh »s!a(n)oi oi§£j£^ sa(26)g ?§sjfe ^§¥(14)21. # 

*S2J¥(12)2| REC UfaOIIP 6!^2f AlOiS 6!fi*ia¥(15j2l AtCHS S^g*0l 3WSI01 till g^SHH 



AI-^BS XjlCHo^ DhOIS(19)aU, £PI 0F0IS(I9)2| XI g Oil CEFSF £^M(20)2] 0IOIEFM 6JEIM0I ^.(21)S S8F0I gJS* 
SIOJ 3ES&¥(18)2| 2U3DH^ g^SFfe Wffl(22)2F, 6PI BE ffiS^( 18)011*1 a!3§9 ^&S# 3|^ QIOIE) 

S SSSFfe 0IOIEF S£^(23)2F, £PI QF0|g(19)2| 31^*101 £!S0l| 2I8H £PI HIOIQ S£¥(23)2] 0IOIEF© £PI g- 

»oi sai sp^a 3 mm £3X121 gats p^32j ^muiss afe a^out. ?s¥(i4)on sum »as 
9(ii)oi ^§soi »p>>3(io)s *ei oioiefb acnna tim.^ 6i^^a^d2)s s&sa. 

6!&gg*(i2)oiAife an oioiEf* §aa ea. naia oi sise oioiEFfe cin» fc!fiMai¥(ie)s smxi/H efm 

b^H 8b|e QI0IEFS ^s§F BO. 01 0101 Et?t SPS 0IOIEF21 2Q2 «£I*(17)S agSOl 8- 

01 XH^SIU 3* XI 3^ BHB&^(18)2| S&30) ROM 0IOIEFS ^SfSD. 

be a »«is<ii)e sp^ado)M aojs&i oioiefs oiia^mfe ona^^¥(i3)s aisin oi <ys^ cfai m&m& 
»ia¥(i5)oii_ a^aw eiaoooi p^a ^ah^aioh a^ofe oiehdfxi seta fi^s jiioim^sfoi so.. 

mm sa^aowoii Jimoinxi m g^oii^ dfois(19)2| xiaioii dsf ^±m.(20)WM eiEiniioi^teim §sfoj mm 

{22) S. SiS 0101 EPF 3EH«*(18)2| fi«3a» SSFOi EFM ¥^SFS:n f 01 EFM £!^zr GIOIEf S£V(23)2F 

m^i3si¥(24)s s??sfoj fiiedDoi aesoi/H »a^a(io>on aisitb so. 

OlttHOli^ SXI6FE* 7dfi&!ft »EI¥(15)fe 2fS fllOI&!fi> 3EeS¥(18). 0IOIEI £2E¥(23) Si 

□Foiad9)ss amxis oi <jfioii e^sFot ofois(19)8 m-^is^¥(24)£i aioix-i saea. 

SB 0F0I^(19)S tHIH(22)LH0ll QIOIEIS SXHSFfeXIM «FE!»0I HIH(22)UI0II 0IOIEPF ^XHSFS 3 OlOIEiB SP^B 

do)oii Dimtuzm sm nsxi g^oii^ aioixi nt«ia hh s^m(20)oii oti a hi an xi ■ aB»ai eo. 

nau 121121 sp^a zn^masxife sp^aooXHi oioieib nmv a^cwsr s& sf:hi sin 

af§ jpf bhf^ ^F^s^e d^sFSPe oioieisj hs a^oi a^8F?ii oi^oixioi ai^hjs zl ^eoii &> 

$|A| J\m QIOIEIB liFs^l bHIHOif ¥OJ0f BP. 3&II2 §21121 SP^B . 3|*XH»S»2I ^l^g^S ^AIZJSS 

oi^oixpi cqjschi m& J\mo\ a\^sb aioi.Ta hf^i^f thxixi aoFot &cf. aioi» hf^^f waafe as e p^ai 

g>^FEE£!CFfe 3im 2|0|8F^I CDISOia. 

nam Ai^aom sfhp^b h£foiw2| s^^se^f m&zt xhsfsoi sp^b ^i^jh^sx|2| ^i^^sem^^ 
ais^ji 56fb a^^F ii easF^i an. oi sa^a ^i^xh^sx|2| ui^wih^f hoisfe w ma a a (Buffer 

Underrun) S^OI tt«g6F^II SW 01 01 Oil OFQISS 3I0IXH HF^IM H2 AI^S^S Oil 9 Oil All XI > a^SF^II £101 D\ 

^2fg§ §B32 p^afe s>pfxi nwmx\ ss oioieib yra wai^ii g?^i i K aBPfe saisoi 

CF. 



WZiM ¥ 1SH2I S«IS§ S^^SFOl 52§, A|^^2J ^£^F gFXF^I ^SIXl WW 2IPa 

^^oi i^gb §ci^3 pi^ JH^sxi2i ^i^^ss noil caei ^e^^^ ^fsai^i^u se^ ^i^e &ai xie 
ai^jo^^. j\wwwm ^ aife sa^a ^i^xH^sa s sp^B2i ^i^ gfs§ »is&s ^^2£ o\n 9x0. 



0I2F ^S &^6PI & ^S2j SP^B2| ^l^g^aS. 3Q^3 ^I^XH^SxIM AFgSFOf QI0IE1S ^I^SF 



gteoii zichm, wmuioii ^oi- sife QioiEigg ^^si oisai^s ^ssw g§sm 01 aioiEigoi ^ ggxie « 
d^mi om atom on §ssfe bjis, gs<ysoii a>y pi^se^ ;iaa£^ aioixi 112 seisi 

tHffl genes ongtos* sts ^§°§ sf:h ao.' 

£ ttB2| £ ofUSj §CI^3£| ;i^^S8 SP^3 3I^JH4B9MB AhgohOI -QIOIQB ^I^Sfe gtBOII 91CHM. tHffl 
LB S| QIOIEi^OI £1X1 «a»B SSOfkf N OtOISOII SfiSfe B»a, #31 Sa^JSCH) CO-ej- aiOIXH ffl*|g nn 21 xh k 
S» OI^ES QIOIEI&FOI £I«(S 0121X1 US AI^SB 0PI8KX g§X| 0l-#£S S3 XH Bffe B5H». #31 tH 

itiuisi aioia^oi a xi xi oi»s as^iaoi saw-a sesfs^ »fe eats ^bi»« §§2i bo 



^1 Oil 9lO\M. tHJHLHQII &01 2J*r HOISTS €feJSF2 3 GIIOIEigOl SIXH& OlShS SB 01 B OtOIBOII S 

ffi»£^B tHffl JBI31B ^UIBS ^§2£ BO. 

01 » S B AIM 01 CHShOI £ES S58fO( «afiCf. 

£ 2fe S BSSI SCI^a PI^JH^SXia MSJSOIQ. 

£ &gg £2011 £A|£! 1*01 SCI^H ^I^XH^SXI Oll/d Wffl (22)011 fefOI- Zltz QIOIHgfS e*£!5fe fcflffl 

fl|3i(Buffer Checker)(27)B tflffl (22)011 H^ShE^.B 2S0ICK 

S ttSSI Hg§ 2^1 geHSj gQA 3 ^|sjn^gj|2| §818101. §g 3|feS D\B ^XHOII CH8l01AHfe SiJ 

e!8¥S» MS8KX OlSOil CBS ?«aie! ggg «Bf»Q. #31 tHffl (27)2| UEHHB £ 32| ISIESI S 

a. 

^. wm «i3i(27)fe t«in(22)LH cuoiHsj m^m mnvtm cn=aH±& sa^asi Jim^^m Hiastoi :?m*£B 5/! 
dsai^di mo\Us.m mmzfrxu s=fe ai^b(20)2| oi^Aioiife aiom m^is§¥(24)2i ?§§ eeshfe 

SEIgffl 31019(28)21 BICH^Sfe 01^013 (19)011 SLHXIS OhOISiJ9)S 01 MOHd SlD[ SJ^as_A|e6!S XH£I¥ 
(15) » ^§¥(14)^ B8KN ea(25)£1 aiOISSSIH ^I^^EB »IOI8^U 310173 IU9IS§¥(24)» 

.5!2J(11)2| aiOIXH Ef9|2J ?§f §J|A|9|E^ JQIOiSQ. 

£ ^§21 tHffl ai^(27)0ilAH ^ tHffl (22) 0)1 ^Oh QIOIHifS ^QgfflaiOl H(28)2f blHSh04 ?l^^£fi 

UICHS^ gfgOll CHSfOI £ 42) g-S^ SSS^Ot ^S&Cf. 

£ ^Al Oil Oil AH. MS^»MUI2| Smaxfe §40l« feg ^EI UEIt« 53013. Sma/22f Stnax/4fe 

Smax2| 1/23f 1/421 UEIUi 20ia. Ylfe tHIHUOII XH§§^ Slfe BU QIOIQ^g 80%. Y2fe 40%. Y3fe 

20%S UEft" 3JOIQ. 

axH. mm ai3i(27)s ?a ohoia(i9)o S °j^ei^ k wffl(22)U|2i caioiEi^g 9tf«raiei soaxi. yi oia 

hi eo.(sioi). 

Olfe AI^UOI I4^°£ GIOIHg tHIB|(22)£ S^&CfS ^£ SmaxOIIAH tHffl (22)LH2| QIOIB^eJ tHffl Oil Slfe 

QIOlEi °J aXI2i(OIEai>:)B Y1 B SXI&Dfe S§ 52§« S&^l^ ^EHS s^lSf 

3SOIQ. OlOi 0J0IB-(19)S Oil PI XI SB Si 01 g^ofOI 2^^£P^ gCHXMI SCH tH.HUIS| 010)9^01 ^S2i OlSfS 3 

te sibs^i ?ioH ojoia(i9)s aioiaaoi yi oim&ip^ o»dxi» »ia»cKsio2). 



4 



I 



* 



Y1 0\$M OHJgfH S101 B3I D§2§ ¥&6H2, QIOIEIgOl Y1 OimOIB 0f0IS(19)g SAI &\Q\X Hf^lB J12 ^fi! 
m 28(25)2] S^AIS Sraa;/2o^ &|^Am« ^5!i £321 8t§£JS Q*0|gg PA| 

*b» ffl?nea(sio3). 

a* a^ois(i9)^ a^£:H sj^soiai mm (22) ui 21 taioia^oi yi oi#bxi omxis xiiaBCKsio4). 

hioihs'oi yi oi^oiaa s*b ma eg g**i£s :>i^£» smax£^ g:»Ai2i*(si05) -sioi B?iia§2§ 

o\ smax Dim^^oiiM i\mm MM cm a^^s^f ^axi ao* hioihpi- yi oi&oi omaa cn eai(soi6)oiiAi at 

oia^oi Y2 omviit ohyxifi aasK«, Y2 oishh omaa S103 e^iis ¥©shq Y2 ois^e. aiom wwm us 

£3(25)2] ^£g S^AIS }|i|^£§ S £ Al Oil Oil AH 2| aH#EHB Sma/4£S BSaE^ B* D\mm XDHB 
O(S07). 

oicm ai^hsi a^£iH a^aoiAi cuoiagoi Y2 oi#ss ^aaan ojyjis *nashoi(si08), Y2 01 #01 
e*a aoixi ef«is nn ±mm £a(25)2i ^£e g^Ai^ 3m*»Es sma/2M Be^(sio9). S103 eai p§°s ¥ 

saw SAI Oil 3I^§ XH3HBP. 

S108 &mmM cai-oia»oi Y2 oi#oi ometa 3 as B3i(sno)oii/d cuoiagoi sh^ehe! Y3 oi wei^t oh=sxi» xii 
a»« Y3 oisioi- omaa S107 eai a§2§ ^esm aioiagoi Y3 oi^eie ohois(i9)g aioixi nfsis as Aia 
sb eai sag ta? aiaAmoi aatstoiE Y3 oi»2i #api- ^xisae s^s ai^hsi oi^as sjsh w 
a aa@ s^oi tae 33£s ei^oFoi 01011 #gs^ 5x121 ;i?§9§ *i»e^ sa. 

maioiioii- 21 b a ^soii sib sa^asi :>i^»boii 2iota a^s ai^usi s^eoii #gswi ^§2122 ^1 
w&M3\?\ mmow pi^ssi e xio^oi mm eaaa as ^woiia^ ^xi situ sa. 

a «H2i ^AioiioiiAife bid «pi zfasoiae bioihb &&M31h 3 .01*21 s^s *opi^oi inssfE^ 

PMA(Progrom Memory Area)01l z»HOI HXIg ^CH^pE^ 8f£SMI 2l^§0ISte BlOiate bl^ *«Sa&£ 

3 01*21 «PI^0| ^ffeo^s fir ^ 

3£I3 #31 ^A|0il2| gmOII/H*r tHfflOII *dO\ QI0IH2J SMI CDSJ- 3|^EB 3*BAOie/d ttiffl BCHSB Oli»8^ 

£^ 8H1 2E 8fU2| Qg ^AlOllfe hHWOll WOhMfc 901 flStt §£S ^^ISB 3 CHS SXIBfll 

aioi^ »«B ns^rn b* Ai^B2i a^^ss aiasfoi as pizhjioii a^^s^i- s^eh's aa sbi-s s 
^i^^as ^s^iefoi aashois aoi^-aioia^ a^sxi omsja utoiaoi a#B uf£f sa 



oi^a a W92i sa^a ^i^jh^sw a 321 pw&bod 2i8Fa, mouioB si^ caioia^e aiasm ois s 
asm o^oig2j ^i^^£ §1 xiioi&osMi Ai^gj2j a^^soii ^mmiu iim^s^m ^^^^.^ Ji&Md\nu 
D\mm sai xiaAi^is^ :i^ai mo\%^ s&\ mmw .wmaaes oii&e ^ 9x11 01s 21m Dims, u^a^i- a 
^waife ^ soi aob ?ioiy mniD\ 91a. 



(57) -mm 

1. s^ci^a D\mm^sx\m ms^oi aioias i\m&= ^aoii vlo\m , wmuioii a^ Qioia^m m 
4-21 oiEeii^:^ ^shoi ^§^3 01 aioia^oi ^ ^gxis saonrf-ra om ofoi^oii g^ofb e^iisf, ^01 ss^s 
011 cp-si Dim^^Ji imsa^m eiiom nf^is nn ±mm sa2i ^sa ^^sfoj a§a* xh^h avfe b^iisi, 

5 



tfllHUISI QIOIEi^OI 2IXIXI OlolM HS 31 2*01 3j»SFB SBStE^ Shfe B3ILfi ?UI8K)| 

ai^ssi aioiEi s^soii ^§»ot 3i^se ^esa saioii am aaai «i»»e^» sa^asi ^i^aa. 



s?» 3. sneroii &oiah. #31 zji^stbsi sbaioii ±±3isfaoi §bs oiEeii^ pmaoii ^i^s^ &7\m ch 



S^S 4. SCI>iB 3I^JH£S§£IM AhSCW QIOIEI> 3l*»fc &B0II 9lO\M, fcHWUISI HIOIEIBOI 21X1 
0|8fS UttH OhOISOII §S6fb gM<yS0Il BIIOIXI Itt^m 12 ggfl&ES GIIOIEi^OI SimM IfflW 

XI 8I9AIZ.t SB 01318101 S3tf9XI Ol#o£ ^9S J\mm XIPIWfe B3I2K #31 tHfflU)£| QIOIEfgOl 21X1X1 01 
»£ «S3iaO| g3fShB ^l^^gl ote B3IM ^bl&# ^§2§ Shfe SP^BSI 3|^&B. 



5. fcHfflS S»»te SX|£| §01^3°! ^I^JH^gxl Oil 2iCHA| f &D\ WfflLHOII ttOt 2ite 0101 El S8 «te!8h 

n 3 aioiEi^oi sxiat oi»s se oig moieoo «a»£* e Him ^uiat sci^b Dmvms&xi 
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